DNA electron microscopy.
In recent years DNA electron microscopy has become a tool of increasing interest in the fields of molecular genetics and molecular and cell biology. Together with the development of in vitro recombination and DNA cloning, new electron microscope techniques have been developed with the aim of studying the structural and functional organization of genetic material. The most important methods are based on nucleic acid hybridizations: DNA-DNA hybridization (heteroduplex, D-loop), RNA-DNA hybridization (R-loop), or combinations of both (R-hybrid). They allow both qualitative and quantitative analysis of gene organization, position and extension of homology regions, and characterization of transcription. The reproducibility and resolution of these methods make it possible to map a specific DNA region within 50 to 100 nucleotides. Therefore they have become a prerequisite for determining regions of interest for subsequent nucleotide sequencing. Special methods have been developed also for the analysis of protein-DNA interaction: e.g., direct visualization of specific protein-DNA complexes (enzymes, regulatory proteins), and analysis of structures with higher complexity (chromatin, transcription complexes).